Evaluation of N-acetylcysteine on ethanol self-administration in ethanol-dependent rats.
Many components of ethanol addiction such as reinforcement, withdrawal, extinction, and relapse are known to involve glutamate transmission. NAC could counteract glutamatergic dysregulation underlying ethanol addiction. We previously demonstrated the efficacy of N-acetylcysteine (NAC) treatment to reduce ethanol consumption, motivation, seeking, and relapse in rats displaying a binge drinking-like phenotype. The current study assessed whether acute NAC could reduce ethanol self-administration, ethanol-seeking behavior, motivation, and reacquisition of ethanol self-administration following abstinence in ethanol-dependent rats. Ethanol dependence was induced by chronic intermittent ethanol (CIE) vapor exposure for 10 weeks in male Wistar rats. Effects of NAC (0, 25, 50 or 100 mg/kg; i.p.) were evaluated during acute withdrawal, 8 h after inhalation chambers were turned off. We evaluated NAC effect on the expression of the xCT protein expression (the target of NAC) and glutamate transporters (GLT-1) in dependent rats. We showed that in dependent rats, the low dose of NAC (25 mg/kg) reduced ethanol self-administration and motivation to consume ethanol, evaluated in a progressive ratio paradigm. At 50 mg/kg, but not 25 mg/kg, NAC reduced extinction responding and reacquisition of self-administration after 1 month abstinence. The xCT protein expression was decreased in the nucleus accumbens in dependent compared with ethanol-naïve rats. Thus, NAC may be effective by decreasing glutamate transmission through presynaptic mechanisms (i.e. the stimulation of xc--mediated increase in extrasynaptic glutamate levels). Our results demonstrate that NAC decreased ethanol self-administration, extinction responding, and relapse in ethanol-dependent animals, and thus strongly support clinical development of NAC for alcohol use disorders.